The comparison of methods for measuring oxidative stress in zebrafish brains.
The zebrafish is a versatile model organism with the potential to contribute to our understanding of the molecular pathological mechanisms underlying Alzheimer's disease (AD). An early characteristic of AD brain pathology is lipid peroxidation resulting from oxidative stress. However, changes in lipid peroxidation have not yet been assessed in zebrafish brains, and an earlier attempt to observe changes in F₂-isoprostane levels in the brains of zebrafish exposed to hypoxia was unsuccessful. In this article, we examine the utility of various assays of lipid peroxidation and more general assays of intracellular oxidative stress to detect the changes in oxidative stress in the brains of adult zebrafish exposed to hypoxia or explanted into a sodium azide solution for chemical mimicry of hypoxia. Levels of F₂-isoprostanes and F₄-neuroprostanes were low and variable in zebrafish brains such that statistically significant changes due to hypoxia or chemical mimicry of hypoxia could not be observed. However, measurement of lipid hydroperoxides did reveal significant changes in lipid peroxidation under these conditions, while analyses of catalase gene expression and an assay based on 2',7'-dicholorofluorescein oxidation also revealed changes in oxidative stress levels.